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ELECTROMAGNETIC THEORY

The theorem of Ampere just stated depends on
another theorem which we shall consider first. The
magnetic field produced ly the current in a plane closed
circuit is the same at all points, the distances of which
from every part of the conductor are great in comparison
with every dimension of the circuit, as that produced ly &
small magnet placed anywhere within the circuit, with its
axis at right angles to the plane of the current, and having
a magnetic moment proportional to the current flowingv
and to the area of the circuit.

The truth of this theorem may be demonstrated by a simple
experiment which has become a common laboratory exercise. A
plane circuit of convenient form, for example circular, is arranged
In a vertical position parallel to the magnetic meridian, by con-
necting to a circular coil, of one turn or more, the terminals of a
battery placed at a considerable distance from every part of the
apparatus being used in the experiment. It is easy to prove by
separate experiments that the current in the part of the circuit
consisting of the battery itself, and the wires connecting it to
the circular conductor, produce no appreciable effect if the wires
are twisted together, and are both joined as nearly as may be at
the same point to the coil. The effective part of the circuit is
then only the coil, and it is this only we mean when we refer in
what follows to the "circuit." A magnetometer is placed with
the centre of its needle on a horizontal magnetic east and west
line passing through the centre of the circular conductor, which
is so arranged that the distance of its centre from the magneto-
meter needle can be altered at pleasure. It is found by observing1
the deflections on the magnetometer that the magnetic forces
produced at the centre of the needle are very nearly in the
inverse ratio of the cubes of the distances of the centre of the
needle from the centre of the coil, when these distances are
great in comparison with the dimensions of the circular con-
ductor. The same result may be obtained for a plane conductor
of any other form by so placing it that the east and west line
through the centre of the needle passes through the plane of the
conductor within or near the circuit, and taking the distance as
that between the plane and the needle's centre. Now, by equa-
tions (9) p. 9 above, this is precisely the result that we should
have obtained for a small magnet placed as specified above withnecessary, all the
